Effects of MK-801 on the expression of serine racemase and d-amino acid oxidase mRNAs and on the D-serine levels in rat brain.
We have investigated the acute effects of the increasing doses of non-competitive N-methyl-d-aspartate receptor antagonist MK-801 (0.2-1.6 mg/kg) on the expression of serine racemase and d-amino acid oxidase (DAO) mRNAs in several brain areas of rats. We have also evaluated the effects of the chronic administration of MK-801 (0.4 mg/kg) on the gene expression of serine racemase and DAO and on the d-serine concentrations. A dose-dependent augmentation of the expression of serine racemase mRNA was seen in most brain areas at both 1 and 4 h after the administration. In contrast, a drastic decline in the expression of DAO mRNA was observed in most brain areas 1 h after the MK-801 administration, whereas a dose-dependent elevation in the expression of DAO mRNA was observed in most brain areas 4 h after the administration. The chronic MK-801 administration produced a significant increase in the expression of serine racemase mRNA in almost all brain areas, whereas no significant changes were found in the level of DAO mRNA in most brain areas. In addition, the chronic administration caused a slight but significant elevation in the concentrations of d-serine in the cortex and striatum. These present findings indicate that increasing the serine racemase mRNA and no changes in the DAO mRNA after the chronic administration could contribute to the elevation of the d-serine level in the forebrain, and that serine racemase and DAO could play an important role in the regulation of N-methyl-d-aspartate receptors via the d-serine metabolism.